Role of protein kinase C in expression of granulocyte-colony stimulating factor and granulocyte macrophage-colony stimulating factor in lung cancer cells.
We examine the role of protein kinase C (PKC) pathways in the constitutive expression of granulocyte-colony stimulating factor (G-CSF) and granulocyte macrophage-colony stimulating factor (GM-CSF) in lung cancer cells. Two cell lines, OKa-C-1 and MI-4, constitutively produce an abundant dose of G-CSF and GM-CSF. The PKC activator phorbol 12-myristate 13-acetate (PMA) stimulated the production of GM-CSF in a dose-dependent manner and reduced G-CSF in the cell lines. The PKC inhibitor staurosporine had effects opposite to those of PMA in the cell lines. Another PKC activator (4beta-phorbol 12, 13-dibutyrate) and six specific PKC inhibitors (bisindolylmaleimide I, calphostin C, chelerythrine chloride, Gö 6976, PKC inhibitor 19-27, and Ro-32-0432) also worked as well as PMA and staurosporine, respectively. The induction of GM-CSF expression via PKC activation was mediated by the activation of nuclear factor-kappaB. The induction of G-CSF expression via PKC inhibition was mediated by p44/42 mitogen-activated protein kinase and c-Jun N-terminal kinase pathway signaling. GM-CSF may accelerate cell growth and inhibit cell death via PKC activation in the cell lines. G-CSF also seems to reverse growth suppression and cell death induced by PKC inhibition.